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© In a dual chamber pacemaker capable of stimu- 
lating the atrium and ventricle in a heart, a stimula- 
tion pulse (14) in the atrium could be sensed as a 
ventricular event which cannot be distinguished from 
a premature ventricular contraction (PVC), so the 
pacemaker institutes a blanking interval (Bl) in which 
no sensing occurs and a crosstalk interval (XT) in 
which sensing occurs, detections in the crosstalk 
interval (XT) causing the emission of a ventricular 
stimulation pulse with a shortened A-V interval 
(AV2). In order to optimize the blanking interval (Bl) 
so as to reduce the risk of a PVC being missed at 
the same time as the number of detected events, 
caused by crosstalk from the atrium, in crosstalk 
intervals (XT) is minimized, the pacemaker counts, 
for a number of cardiac cycles, the number of detec- 
tions in crosstalk intervals (XT) and relates same to 
the number of cardiac cycles so as to determine the 
length of the blanking interval (Bl). 
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The device relates to a dual chamber pace- 
maker including a stimulation pulse generator 
which generates and emits stimulation pulses to an 
atrium via an arterial electrode lead and to a ventri- 
cle via a ventricular electrode lead, a detector 
which senses events in the ventricle and a control 
device which controls the stimulation pulse gener- 
ator and the detector, the control device inhibiting 
detector sensing, after an atrial stimulation pulse 
has been emitted, for a preset blanking interval, 
ordering a ventricular stimulation pulse after a 
lapse of a preset first A-V interval if no ventricular 
event is sensed between the end of the blanking 
interval and the end of the first A-V interval, order- 
ing emission of a ventricular stimulation pulse after 
a lapse of a preset second A-V interval which is 
shorter than the first A-V interval if at least one 
ventricular event is sensed in a preset crosstalk 
interval after the blanking interval and inhibiting 
emission of the ventricular stimulation pulse if a 
ventricular event is sensed after the lapse of the 
crosstalk interval. 

US-A-4,825,870 describes such a dual cham- 
ber pacemaker. The prior art pacemaker is capable 
of stimulating and sensing both in the atrium and 
ventricle and only stimulates when needed, i.e. 
when the heart itself is unable to maintain a normal 
rate. After every atrial event, stimulation or sensed 
spontaneous contraction, sensing of the ventricle is 
inhibited for one blanking interval, also referred to 
as an absolute refractory period, to prevent signals 
from the atrium from being interpreted as a ven- 
tricular contraction through crosstalk picked up by 
the detector in the ventricle. Numerous sources 
can give rise to crosstalk, but crosstalk from atrial 
stimulation pulses in particular can cause prob- 
lems. The blanking interval is followed by a cros- 
stalk interval, also referred to as a relative refrac- 
tory period, during which ventricular events are 
sensed. However, it is impossible to determine 
whether events in the crosstalk interval are caused 
by noise or by a premature ventricular contraction 
(PVC). Since the sum selected for the blanking 
interval plus the crosstalk interval is selected to be 
less than the natural atrium-to-ventricle conduction 
time, i.e. the A-V interval, events in the crosstalk 
interval are interpreted as noise or crosstalk. But as 
a safety measure for instances in which a PVC 
occurs in the crosstalk interval, the A-V interval 
programmed in the pacemaker is shortened. This 
is to prevent stimulation during the ventricle's vul- 
nerable phase in conjunction with repolarization of 
cardiac tissue. In any event, the ventricular stimula- 
tion pulse is inhibited if a ventricular event occurs 
between the end of the crosstalk interval and the 
end of the programmed, or shortened, A-V interval. 

One problem concerns deciding on the length 
of the blanking interval. The blanking interval 



should preferably be long enough to permit inter- 
ference from the atrial stimulation pulse to abate. 
But if it is too long, there is a risk that a PVC might 
not be detected, and a ventricular stimulation pulse 

s could be emitted during the vulnerable phase, lead- 
ing at worst to the triggering of fibrillation. On the 
other hand, a blanking interval which is too short 
often leads to detection of noise in the crosstalk 
interval. Ventricular stimulation with a shortened A- 

w V interval could accordingly occur more frequently. 
As a result of the shorter A-V interval, a natural 
ventricular contraction might not have time to occur 
before the stimulation pulse is emitted. So unnec- 
essary stimulation could occur, causing a needless 

is energy drain on the implantable pacemaker's bat- 
tery. 

US-A-4,974,589 describes a pacemaker in 
which the blanking interval can be initiated on 
multiple occasions during one and the same car- 

20 diac cycle. A first blanking interval is instituted after 
an atrial stimulation pulse, and a first crosstalk 
interval follows at the end of that blanking interval. 
If an event is detected within a given part of the 
first crosstalk interval, a second blanking interval is 

25 commenced. A second crosstalk interval starts 
thereafter, and a third blanking interval starts if an 
event is sensed within that given period. This se- 
quence of blanking and crosstalk intervals contin- 
ues until no event is sensed in the given part of the 

30 respective crosstalk interval, whereupon the cros- 
stalk interval continues in the same way as in the 
prior art pacemaker described above or until a 
maximum period of time elapses for blanking and 
crosstalk intervals, all subsequent events then be- 

35 ing interpreted as ventricular contractions. 

Even if this solution does produce immediate 
adaptation of the blanking interval, it does not fully 
solve the problem of minimizing the duration of the 
blanking interval without emission of excessive 

40 numbers of ventricular stimulation pulses with 
shortened A-V intervals. In addition, a PVC could 
appear in one of the crosstalk or blanking intervals 
without being registered as anything other than 
noise. 

45 The object of the present invention is to pro- 
vide a dual chamber pacemaker which automati- 
cally sets an optimum blanking interval to minimize 
the risk of a PVC not being sensed, without any 
increase in the number of unnecessary stimulations 

50 with shortened A-V intervals. 

One such dual chamber pacemaker is obtained 
in accordance with the invention when the control 
device in the dual chamber pacemaker as de- 
scribed in the preamble relates, for a number of 

55 cardiac cycles, the number of detections by the 
detector in the crosstalk interval to the number of 
cardiac cycles and orders a change in the blanking 
interval on the basis of the relationship obtained, 
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whereby the blanking interval is increased if the 
obtained relationship exceeds a preset relationship 
value and is reduced if the obtained relationship is 
less than the preset relationship value. 

In this manner, the pacemaker automatically 
determines the blanking interval by relating the 
number of detections sensed by the detector in 
crosstalk intervals to the number of cardiac cycles, 
comparing the relationship obtained with a preset 
relationship value and then modifying the blanking 
interval. The length of the blanking interval can 
therefore be optimized to minimize the risk of a 
PVC appearing without being detected, with no 
increase in the number of detections, caused by 
atrial stimulation pulses, in the crosstalk interval. 
The change in the blanking interval can be made in 
specific steps or determined on the basis of the 
comparison. The preset relationship value could be 
e.g. 3 detections for every 50 cardiac cycles, but it 
can also be set as a range, e.g. 2 to 4 detections 
for every 50 cardiac cycles, the blanking interval 
then being reduced if fewer than 2 detections are 
sensed and increased if more than 4 detections are 
sensed. 

It is advantageous if the sum of the blanking 
interval and the crosstalk interval is constant. A 
total duration for these two parameters can be 
chosen which approximately corresponds to the 
spontaneous A-V conduction time, minimizing the 
risk of a normally conducted ventricular event be- 
ing detected in the crosstalk interval when the 
blanking interval has been increased. 

In another embodiment of the dual chamber 
pacemaker according to the invention, the control 
device counts, for a given number of cardiac cy- 
cles, the number of detections in crosstalk inter- 
vals. The blanking interval is then increased when 
the number of detections exceeds a preset value, 
and the blanking interval is decreased when the 
number of detections is less than the preset value. 

With a given number of cardiac cycles, the 
relationship is only dependent on the number of 
detections. The number of detections can then be 
allowed to govern the way in which the blanking 
interval is modified. An appropriate number of car- 
diac cycles could be 60 to 100. 

Instead of having the device count the number 
of detections in a given number of cardiac cycles, 
the number of cardiac cycles could be limited to a 
maximum figure, the control device then comparing 
the number of detections in crosstalk intervals with 
a preset value after each cardiac cycle and in- 
creasing the blanking interval if the number of 
detections exceeds that preset value. 

In this manner, there is no need to increase the 
blanking interval after a specific number of cardiac 
cycles. Instead, the blanking interval is increased 
as soon as conditions for increasing the blanking 



interval arise. This reduces the risk of unnecessary 
detections in crosstalk intervals. The maximum 
number of cardiac cycles could e.g. be 100. A 
value for the preset figure can be obtained from the 

5 preset relationship value, e.g. 3 detections in every 
50 cardiac cycles as noted above, recalculated for 
100 cardiac cycles, i.e. 6 detections. So if 7 detec- 
tions have been registered after the fiftieth cardiac 
cycle, the blanking interval clearly must be in- 
to creased. Instead of continuing to count another 50 
cardiac cycles before the blanking interval is in- 
creased, the system institutes the increase after 
the first 50 cardiac cycles. 

Alternately, evaluation can be performed in 

75 such a way that the control device counts the 
number of cardiac cycles between two successive 
detections in crosstalk intervals, the blanking inter- 
val is increased when the number of cardiac cycles 
is less than a preset value and decreased when the 

20 number of cardiac cycles exceeds the preset value, 
and the control device includes a means for limit- 
ing the time during which the number of cardiac 
cycles ic counted. 

Thus, the number of cardiac cycles can be 

25 used as a parameter governing the way in which 
the blanking interval is modified. The ability to limit 
the time spent on counting is necessary in case a 
large number of cardiac cycles are counted before 
the second detection occurs. The limitation could 

30 e.g. be imposed by setting an upper limit for the 
number of cardiac cycles to be counted. It would 
be advantageous here if the means for limiting 
cardiac cycle counting after each cardiac cycle 
compared the number of cardiac cycles with the 

35 preset value, and if the number exceeds the preset 
value the blanking interval is decreased and the 
counting terminated. 

It would be an advantage for the alternative 
embodiment above if evaluation only took into ac- 

40 count cardiac cycles in which atrial stimulation oc- 
curred. This would lead to more accurate control of 
existing crosstalk. In this instance, the preset rela- 
tionship value would be more relevant, since it is 
directly related to the instances in which crosstalk 

45 from stimulation impulses in the atrium could oc- 
cur. 

An advantageous improvement of the dual 
chamber pacemaker is obtained in accordance with 
the invention if the control device orders a relative 

so blanking interval constituting a part of the blanking 
interval, the detector senses ventricular events in 
the relative blanking intervals, the control device 
relates the number of detections in the relative 
blanking intervals to the number of cardiac cycles 

55 and the control device determines a change in the 
blanking interval on the basis of the obtained rela- 
tionships in such a way that the blanking interval is 
increased if the relationship between the number of 
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detections in the crosstalk intervals and the number 
of cardiac cycles exceeds the preset relationship 
value or if the relationship between the number of 
detections in the relative blanking intervals and the 
number of cardiac cycles exceeds a second preset 
relationship value, and that the blanking interval is 
decreased if the relationship between the number 
of detections in the crosstalk intervals and the 
number of cardiac cycles is less than the preset 
relationship value at the same time as the relation- 
ship between the number of detections in the rela- 
tive blanking intervals and the number of cardiac 
cycles is less than the preset relationship value. 

The blanking interval is subdivided in such a 
way that sensing takes place during part of the 
interval without the pacemaker regarding it as a 
ventricular event, i.e. no stimulation pulse is emit- 
ted after a shortened A-V interval. As a result, the 
tolerance level for detections in the crosstalk inter- 
val can be reduced and the length of the blanking 
interval optimized further. The degree of tolerance 
to detections in the relative blanking interval can be 
set relatively high, since they do not cause stimula- 
tion with a shortened A-V interval. The relationship 
1, i.e. 1 detection in the relative blanking interval 
for each cardiac cycle, is conceivable in extreme 
cases. If the length of the blanking interval is not 
adjusted consecutively, i.e. if there is no new 
counting of cardiac cycles and detections imme- 
diately after the preceding count, setting the de- 
gree of tolerance lower than 1 may be an advan- 
tage, e.g. as a range of 40 to 80 detections for 
every 100 cardiac cycles. This is because a minor 
physiological change in the heart could cause an 
increase in the duration of noise, thereby leading to 
a rapid rise in the number of crosstalk in the 
crosstalk interval, if a long time elapses with a 
blanking interval minimized to such an extreme 
degree that every atrial stimulation pulse causes 
detection in the relative blanking interval. 

The relative blanking interval should mainly be 
constant and set by a physician with a program- 
ming unit capable of communicating with the pace- 
maker. Similarly to what has been described 
above, detections in the relative blanking interval 
can also be used to reduce the number of cardiac 
cycles required to institute a change in the blan- 
king interval. 

As already noted, the counting of heart cycles 
and detections can be consecutive or at intervals. 
Consecutive counting is performed in such a way 
that a new count starts as soon as a relationship 
has been established and compared to the preset 
relationship value to determine the change in the 
blanking interval. Counting made at certain intervals 
can then be initiated by e.g. changes in amplitude 
and duration of the atrial stimulation pulse. 



The invention is described in greater detail 
below, with reference to three figures, whereby: 
Figure 1 

shows a block diagram of an embodiment of a 
5 dual chamber pacemaker in accordance with the 
invention, 
Figure 2 

shows a diagram of a cardiac cycle, describing 
the operation of the embodiment according to 
w figure 1, and 
Figures 3a, 3b 

show a flowchart which exemplify one way 
which the embodiment may perform an evalu- 
ation in accordance with the invention. 

75 Figure 1 shows a block diagram of a dual 

chamber pacemaker 1 as one embodiment accord- 
ing to the invention. The dual chamber pacemaker 
1 comprises an atrial stimulation pulse generator 2 
, an atrial detector 3, a ventricular stimulation pulse 

20 generator 10, a ventricular detector 11, a control 
device 4 and a telemetry unit 12. The atrial stimula- 
tion pulse generator 2 generates stimulation pulses 
which are delivered to the atrium in the heart 5 via 
an atrial electrode lead 6 and atrial electrode tip 7. 

25 The ventricular stimulation pulse generator 10 gen- 
erates stimulation pulses which are delivered to the 
ventricle in the heart 5 via a ventricular electrode 
lead 8 and a ventricular electrode tip 9. The pace- 
maker 1 can detect events, spontaneous or stimu- 

30 lated, in the heart 5 by sensing electrical activity. 
Electrical signals in the atrium are picked up by the 
atrial electrode tip 7 and transmitted to the atrial 
detector 3 via the atrial electrode lead 6. Electrical 
signals in the ventricle are picked up by the ven- 

35 tricular electrode tip 9 and transmitted to the ven- 
tricular detector 11 via the ventricular electrode 
lead 8. The detectors 3, 11 analyze the electrical 
signals to determine whether or not they constitute 
a cardiac event and send analysis results to the 

40 control device 4. The control device 4 controls the 
sensitivity of the detectors 3, 1 1 and also governs 
the periods of time in which the detectors 3, 1 1 are 
active. On the basis of detected events, or the 
absence of such events, the control device 4 con- 

45 trols the emission of stimulation pulses by the 
stimulation pulse generators 2, 10. It also controls 
the amplitude, duration and emission rate of atrial 
and ventricular stimulation pulses. A physician, us- 
ing an external programming unit 13, can check 

so and change settings in the pacemaker 1. Commu- 
nications between the control device 4 and the 
programming unit 1 3 are transmitted via the telem- 
etry unit 12. 

The pacemaker 1 operates with an inhibiting 
55 function which ensures that no stimulation pulses 
are emitted as long as the heart 5 functions sponta- 
neously with an adequate pulse rate. The rate can 
be checked and controlled in different ways, e.g. 
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by checking and controlling the time elapsing be- 
tween two consecutive atrial stimulations (A-A con- 
trol) or by checking and controlling the time elaps- 
ing between a ventricular event and the subsequent 
atrial stimulation (V-A control). The ventricle is 
stimulated if no spontaneous event occurs within a 
given period of time after an atrial event (the A-V 
interval). 

FIG. 2 illustrates the function of the pacemaker 
1. When a stimulation pulse 14 is delivered to the 
atria, there is a risk of this electrical activity being 
detected in the ventricle and interpreted as a pre- 
mature ventricular contraction (PVC). To prevent 
this, the control device 4 inhibits the ventricular 
detector's 11 sensing for an absolute blanking in- 
terval AB which constitutes part of a blanking inter- 
val Bl after the emitted atrial stimulation pulse 14. 
A relative blanking interval RB, during which the 
ventricular detector 1 1 is active and senses activity 
in the ventricle, also occurs in the blanking interval 
Bl. However, events sensed in the relative blanking 
interval RB are ignored by the control device 4 and 
only serve as input for optimizing the duration of 
the blanking interval Bl as described in greater 
detail below. A crosstalk interval XT follows the 
blanking interval Bl. Events occurring in this inter- 
val may be caused by noise from atrial stimulation 
or by a PVC. If an event 22 is sensed in this 
interval, the programmed A-V interval AV1 is short- 
ened to a shortened A-V interval AV2 (dashed line), 
and a ventricular stimulation pulse 21 is emitted 
after the shortened A-V interval AV2 has expired. 
As it cannot be determined whether or not the 
event is due to a PVC, the stimulation pulse 21 is 
emitted as an additional safety precaution to main- 
tain the heart's pumping function. The A-V interval 
AV1 is shortened to prevent stimulation in the 
vulnerable phase following a ventricular contraction 
if a PVC should be the cause of the detection. If no 
event occurs in the crosstalk interval XT or the 
remaining part of the A-V interval AV1 , a ventricular 
stimulation pulse 15 is emitted. The pacemaker 
then waits for the A-A interval to end before the 
next atrial stimulation pulse 16 has to be emitted. 

If a spontaneous ventricular event occurs after 
the crosstalk interval XT elapses, but before the A- 
V interval AV1, AV2 elapses, the control device 4 
inhibits emission of the ventricular stimulation 
pulse. 

FIG. 3a and 3b show a flowchart describing a 
function which can be performed by the pacemaker 
1 in FIG. 1 for minimizing the blanking interval Bl. 
The flowchart only shows the steps essential to 
function. In the following example, the relative blan- 
king interval RB is constant, and the change in the 
blanking interval Bl is made by modifying the ab- 
solute blanking interval AB. In the start block, FIG. 
3a, the number of accumulated cardiac cycles n, 



the number of events detected in the relative blan- 
king interval VRB and the number of events de- 
tected in the crosstalk interval VXT are zeroed. In 
addition, the current A-V interval AV is set at inter- 

5 val duration AVI which corresponds to the pro- 
grammed A-V interval. 

In the next function block (DET A?), the atrium 
is sensed for spontaneous events. If a spontaneous 
event occurs, emission of an atrial stimulation pulse 

w (INHIBIT A) is inhibited at the same time as the A- 
V and A-A intervals are started. Since crosstalk to 
the ventricle occurs after stimulation in the atrium, 
cardiac cycles with spontaneous atrial heart beats 
are not included in the evaluation. In this branch of 

75 the flowchart the ventricle is only sensed for spon- 
taneous events (DET V?) until the A-V interval 
expires (END AV?). The ventricle (STIM V) is stim- 
ulated if no spontaneous event has been sensed , 
and the atrial sensing block then awaits the next 

20 cardiac cycle. If a spontaneous event is detected, 
emission of the ventricular stimulation pulse 
(INHIBIT V) is inhibited, and the next cardiac cycle 
is awaited. 

If no spontaneous atrial event is sensed before 

25 the A-A interval expires (exit YES in block END 
AA?), the atrium is stimulated (STIM A), the num- 
ber of accumulated cardiac cycles is increased by 
an increment of 1 (n = n + 1) and the AA, AV and 
AB intervals are started. There is no sensing during 

30 the absolute blanking interval AB, and this interval 
elapses without any other functional operations. 
The relative blanking interval RB (START RB) is 
started after the lapse of the absolute blanking 
interval AB. The ventricle is sensed (DET V?) dur- 

35 ing this interval. As long as no event is detected 
the interval passes with alternative checks on 
events and interval time. If no event is sensed 
before the relative blanking interval RB expires, the 
crosstalk interval XT (START XT) starts. If an event 

40 is detected the number of events VRB sensed in 
the relative blanking interval RB is increased by an 
increment of 1 (VRB = VRB + 1), the end of the 
interval then being awaited and the crosstalk inter- 
val XT starting thereafter. Evaluation only allows 

45 one registered event in the relative blanking interval 
RB for each cardiac cycle. 

The flowchart continues with the crosstalk inter- 
val XT, FIG. 3b. If no event is detected, expiration 
of the interval is awaited. If an event is detected, 

50 the number of detected events VXT in the crosstalk 
interval is increased by an increment of 1 (VXT = 
VXT + 1) at the same time as the A-V interval AV 
is set at the shortened interval duration (AV = 
AV2) . 

55 After the crosstalk interval XT , the ventricle 
(DET V?) is sensed for the rest of the A-V interval 
(END AV?). If no event is detected before the A-V 
interval AV elapses, a ventricular stimulation pulse 
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(STIM V) is emitted. If an event is detected emis- 
sion of the stimulation pulse is inhibited (INHIBIT 
V). 

When the A-V interval expires, a check is also 
made as to whether the number of accumulated 
cardiac cycles n has reached the number of car- 
diac cycles N to be covered by the evaluation. If 
this is not the case (exit NO in block n = N?), a 
check is made as to whether the number of sensed 
events VXT in the crosstalk interval XT has ex- 
ceeded a preset permissible number of events VN 
for the entire evaluation (VXT > VN?). If this is the 
case, the evaluation does not need to run through 
the remaining cardiac cycles. The absolute blan- 
king interval can be increased immediately 
(INCREASE AB) , and evaluation ends (END). Oth- 
erwise, the next cardiac cycle is awaited. 

Results are evaluated when the prescribed 
number of cardiac cycles N is reached. The num- 
ber of events VRB in the relative blanking interval 
RB is compared to a preset number VM (VRB > 
VM?), and the number of events VXT in the cros- 
stalk interval is compared to the preset number of 
permissible events VN (VXT > VN?). 

If the number of events VRB in the relative 
blanking interval RB is greater than the preset 
number VM, or if the number of events VXT in the 
crosstalk interval XT is greater than the preset 
permissible number VN (exit YES block VXT > 
VN?; VRB > VM?), the absolute blanking interval 
AB is increased (INCREASE AB) and the evaluation 
ends (END). Otherwise, a check is made to deter- 
mine whether the number of events VRB in the 
relative blanking interval RB is less than the preset 
number VM (VRB < VM?). If this is the case, the 
absolute blanking interval AB (DECREASE AB) is 
decreased and the evaluation ends (END). If the 
number of events VRB in the relative blanking 
interval RB is equal to the preset number VM, no 
change is made in the absolute blanking interval 
AB, and the evaluation ends (END). 

Increases or decreases in the absolute blan- 
king interval AB can be made in preset steps or 
decided in each evaluation. Evaluation can also be 
performed on a number of consecutive cardiac 
cycles with no consideration paid to whether or not 
an atrial stimulation pulse is emitted. The preset 
number VM and the preset permissible number VN 
can consist of intervals in which the number of 
detections VXT, VRB must exceed the upper inter- 
val limit for the absolute blanking interval AB to be 
increased and less than the lower interval limit for 
the absolute blanking interval AB to be decreased. 
No check is necessary during the acquisition of 
evaluation data, but since an attempt is made to 
minimize the number of these sensed events by 
changing the length of the blanking interval Bl, 
continuous checks would be an advantage. This is 



for the same reason why the relative blanking inter- 
val RB was introduced, since events sensed in this 
interval are only used for the evaluation, so the 
blanking interval Bl can be optimized without too 

5 many detections in the crosstalk interval XT. Also 
the number of detections VRB in the relative blan- 
king interval RB could be checked in the cor- 
responding manner after each cardiac cycle n. 
There are many other suitable ways of per- 

jo forming the evaluation, e.g. by counting the num- 
ber of cardiac cycles between two consecutive, 
sensed events in the crosstalk interval XT. The 
function may also for this kind of evaluation be 
designed so only cardiac cycles with atrial stimula- 

T5 tion are taken into account. 

Claims 

1. Dual chamber pacemaker (1) including a stim- 
20 ulation pulse generator (2, 10) which generates 

and emits stimulation pulses to an atrium via 
an atrial electrode lead (6) and to a ventricle 
via a ventricular electrode lead (8), a detector 
(11) which senses events in the ventricle and a 

25 control device (4) which controls the stimula- 
tion pulse generator (2, 10) and the detector 
(11), the control device (4) inhibiting detector 
(11) sensing, after an atrial stimulation pulse 
has been emitted, for a preset blanking interval 

30 (Bl), ordering emission of a ventricular stimula- 

tion pulse after a lapse of a preset first A-V 
interval (AV1) if no ventricular event is sensed 
between the end of the blanking interval (Bl) 
and the end of the first A-V interval (AV1), 

35 ordering emission of a ventricular stimulation 

pulse after a lapse of a preset second A-V 
interval (AV2) which is shorter than the first A- 
V interval (AV1) if at least one ventricular event 
is sensed in a preset crosstalk interval (XT) 

40 after the blanking interval (Bl) and inhibiting 

emission of the ventricular stimulation pulse if 
a ventricular event is sensed after the lapse of 
the crosstalk interval (XT), characterized In 
that the control device (4), for a number of 

45 cardiac cycles (N), relates the number of de- 

tections (VXT) by the detector (1 1 ) in the cros- 
stalk interval (XT) to the number of cardiac 
cycles (N) and orders a change in the blanking 
interval (Bl) on the basis of the relationship 

so obtained, whereby the blanking interval (Bl) is 

increased if the obtained relationship exceeds 
a preset relationship value and reduced if the 
obtained relationship is less than the preset 
relationship value. 

55 

2. A dual chamber pacemaker as claimed in 
claim 1 , wherein the sum of the blanking inter- 
val (Bl) and the crosstalk interval (XT) is con- 



6 



11 



EP 0 562 237 A1 



12 



stant. 

3. A dual chamber pacemaker as claimed in 
claim 1 or 2, wherein the control device (4), for 

a preset number of cardiac cycles (N) t counts 5 
the number of detections (VXT) in the crosstalk 
intervals (XT), and the blanking interval (Bl) is 
increased if the number of detections exceeds 
a preset value (VN) and decreased if the num- 
ber of detections (VXT) is less than the preset w 
value (VN). 

4. A dual chamber pacemaker as claimed in 
claim 1 or 2, wherein the number of cardiac 
cycles during which detections are counted is 75 
limited to a maximum number, the control de- 
vice (4) compares after every cardiac cycle the 
number of detections (VXT) in the crosstalk 
interval (XT) with a preset value (VN), and the 
blanking interval (Bl) is increased if the number 20 
of detections (XVT) exceeds the preset value. 

5. A dual chamber pacemaker as claimed in 
claim 1 or 2, wherein the control device (4) 
counts the number of cardiac cycles between 25 
two successive detections in the crosstalk in- 
terval (XT), the blanking interval (Bl) is in- 
creased if the number of cardiac cycles is less 
than a preset value and decreased if the num- 
ber of cardiac cycles exceeds the preset value 30 
and the control device (4) includes a means for 
limiting the time during which the number of 
cardiac cycles is counted. 

6. A dual chamber pacemaker as claimed in 35 
claim 5, wherein the means for limiting the 
time during which the number of cardiac cy- 
cles is counted after each cardiac cycle com- 
pares the number of cardiac cycles with the 
preset value and the blanking interval (Bl) is 40 
decreased and the counting ended if the num- 
ber exceeds the preset value. 

7. Dual chamber pacemaker as claimed in any of 

the above claims, wherein only cardiac cycles 45 
during which stimulation of the atrium occurs 
are taken into account 

8. Dual chamber pacemaker as claimed in any of 

the above claims, wherein the control device so 
(4) sets a relative blanking interval (RB) which 
constitutes a part of the blanking interval (Bl), 
the detector (11) senses ventricular events dur- 
ing the relative blanking intervals (RB), the 
control device (4) relates the number of detec- 55 
tions (VRB) in the relative blanking intervals 
(RB) to the number of cardiac cycles (N) and 
the control device (4) determines a change in 



the blanking interval (Bl) on the basis of the 
obtained relationships in such a way that the 
blanking interval (Bl) is increased if the rela- 
tionship between the number of detections 
(VXT) in the crosstalk intervals (XT) and the 
number of cardiac cycles (N) exceeds the 
preset relationship value or if the relationship 
between the number of detections (VRB) in the 
relative blanking intervals (RB) and the number 
of cardiac cycles (N) exceeds a second preset 
relationship value and that the blanking interval 
(Bl) is decreased if the relationship between 
the number of detections (VXT) in the crosstalk 
intervals (XT) and the number of cardiac cy- 
cles (N) is less than the preset relationship 
value at the same time as the relationship 
between the number of detections (VRB) in the 
relative blanking intervals (RB) and the number 
of cardiac cycles is less than the second 
preset relationship value. 
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FIG 3b 
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